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FOREWORD
This dissertation has been written in the style adopted by the 
American Psychological Association for submission to scholarly journals. 
Pages 1 - 3 2  represent the body of the manuscript as prepared for 
journal submission. The remaining pages constitute the appendix, and 
consist of an extended literature on knowledge of results (KR) and 
teacher feedback research, description of Gruetter Tennis Skills Test 
(1984), transcribed interview reponses of 12 students and the tennis 
instructor, as well as tables.
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Abstract
This study assessed the impact of teacher feedback on student 
achievement in learning three tennis skills (forehand, backhand, and the 
serve). It also described teacher feedback patterns in teaching 
beginning tennis. Subjects consisted of a professional tennis 
instructor and 40 undergraduate male and female students enrolled in 
two beginning tennis classes. Fifteen 30-min instructional sessions 
were videotaped and audiotaped within a 10-week period. Subjects were 
pretested and posttested on the three tennis skills. The tapes were 
coded for type and frequency of teacher feedback. The mean occurrence 
of teacher feedback directed to individual students was about 1 (M =
1.4, SD = .9) feedback statement each session. Feedback statements 
which were predominantly directed to a single student (96.5%) were 
typically terminal (89.4%). Prescriptive or corrective feedback (52.6%) 
occurred slightly more often than evaluative feedback (47.4%). Feedback 
was more frequently directed toward part of the movement (42.9%) than 
toward the outcome of the movement (29.5%) or the whole movement 
(27.6%). When feedback was directed toward part of the movement, 91.2% 
of the time it was directed toward a spatial characteristic of the 
movements involved in performing the skill. Comparison of pretest and 
posttest skill achievement scores showed significant improvements for 
all the three tests. The quantity of teacher feedback per se and skill 
achievement were not related. Indications are that knowledge of 
performance (KP)— the equivalent of teacher feedback in teacher behavior 





In the psychomotor domain of human learning, skilled performance in 
any physical activity is usually the result of many hours of practice of 
that action. However, Newell, Morris, and Scully (1985, p. 253) 
emphasized that "practice does not merely involve repeated engagements 
in an activity but often interactions between the performer and an 
advisor, such as a trainer or instructor and/or some apparatus not 
normally available within the task constraints of the activity". The 
same authors also recognized that the central thrust of these 
instructions is the conveyance of information. The performer processes 
this information and generates an action plan that is intended to 
produce the correct response on the next practice trial. Although this 
externally presented information can take several forms, it is commonly 
referred to as "knowledge of results" (KR) in motor learning research or 
as "teacher feedback" in teacher behavior research.
In both of these research areas, this externally presented 
information has generated much interest. In motor learning, KR research 
findings have been directed toward providing better understanding of 
learning and movement processes. In teacher behavior, findings from 
teacher feedback research have been applied to instructional settings in 
motor skill learning. Furthermore, as a key ingredient of teacher 
effectiveness, knowledge of the role and operation of teacher feedback 
coupled with how it can be manipulated to optimize student learning, is 
essential to the teacher or coach.
1
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Different definitions of teacher feedback are encountered in the 
pedagogy literature. Rink (1985) uses the term teacher feedback to 
encompass a variety of teacher reactions to student behavior such as 
teacher praise, correction, and affirmation of correct response. 
According to Siedentop (1983) feedback is information generated about a 
response that is used to modify the next response. Magill (1986) used 
the term teacher/coach feedback to refer to information given to the 
student by the teacher or coach following a practice attempt for a skill 
being learned. From these and other definitions, it can be inferred 
that teacher feedback is essentially performance related information 
that the learner receives from an external source and uses to modify the 
next practice attempt of a skill. For the purpose of this study, 
teacher feedback is defined as a teaching behavior dependent upon the 
motor response of one or more students and intended to provide 
information related to that response. (See Fishman & Tobey, 1978;
Mosston & Ashworth, 1986; Rink, 1985; and Siedentop, 1983, for more 
detailed discussions of teacher feedback).
Teacher feedback patterns in physical education were initially 
described by Tobey (1974) and he indicated that most teachers gave 
general praise and corrective feedback. Follow-up research by Fishman 
and Tobey (1978) involved a comprehensive descriptive analytic study on 
the type and frequency of teacher feedback used by the physical 
education teachers in the elementary and high schools. Their results, 
based on an observation of 81 physical education classes, showed that 
there was an average of 54 occurrences of feedback statements 
distributed throughout classes of approximately 35 min duration. When
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feedback was given more than once a min, it was most frequently directed 
to one student. Evaluative (positive or negative appraisal) and 
prescriptive (corrective information) types of feedback occurred more 
frequently with a specific referent to the spatial characteristics of 
the movement rather than the force or rate of the movement.
Determining the characteristics of teacher feedback during a 
typical class is interesting, but of greater importance is how teacher 
feedback characteristics relate to student skill achievement. To date, 
studies of teacher feedback as a process variable have reported 
equivocal results concerning the relation of teacher feedback to student 
achievement. Yerg (1980) found that for a cartwheel task, feedback to a 
single student about the total movement was positively related to pupil 
achievement; but detailed informative feedback was negatively related to 
pupil outcome. Graham, Soares, and Harrington (1983) using a handstand 
roll-over task, found no significant difference between the amount or 
type of feedback used by more or less effective teachers. Some teacher 
effectiveness studies have shown a facilitating role for teacher 
feedback (Pieron, 1982; Yerg & Twardy, 1982). De Knop (1986) reported 
that students' evaluation of the tennis teachers indicated that (besides 
the teachers' efficient use of practice time) the most important 
characteristic of good teaching was the amount of specific feedback 
provided. Phillips and Carlisle (1983) also showed that effective 
teachers in a beginning volleyball unit gave more positive
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feedback than the less effective teachers. Generally, effective 
teachers provided a higher proportion of positive and/or specific 
feedback.
In motor learning and teacher behavior research agreement exists 
that feedback is an important variable related to student achievement. 
However, evidence is lacking of how teacher feedback relates to learning 
a skill as it is taught in an actual class setting. Therefore, the 
purpose of the present study was to assess the impact of teacher 
feedback on student achievement in learning the motor skills of the 
tennis forehand, backhand, and serve. A secondary purpose was to 
describe the teacher feedback patterns in teaching beginning tennis.
If teacher feedback is important for learning motor skills, then 
provision of correct feedback statements by the instructor during the 15 
instructional sessions should result in significant differences between 
the pretest and posttest skill achievement scores. Similarly, if 
student achievement in learning motor skills is related to the quality 
and/or frequency of teacher feedback, then some types of feedback should 




One tennis expert and 52 undergraduate students (after attrition) 
from Louisiana State University served as subjects for this study. 
Evidence of expertise of the instructor included: (a) over 8 years of
successful teaching and coaching experience, (b) recommendations from
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colleagues, and (c) certification by the United States Professional 
Tennis Registry (USPTR) as a coach for children and adults at the 
country club level. The tennis instructor (hereafter referred to as the 
instructor) had taught more than 18 classes of beginning and 
intermediate tennis at Louisiana State University prior to this study. 
Given this background of teaching and coaching experience, notable 
changes in the instructor's teaching behavior were unlikely during the 
15 instructional sessions that were a part of the present study. 
Additionally, the researcher and the instructor agreed that the latter 
would teach the two beginning tennis classes as she had done previously, 
regardless of any knowledge about the purposes of this study.
The students (20 males and 32 females; M age = 20.7 years, SD =
3.6 years) were enrolled in two beginning tennis classes for letter 
grades. There were 25 and 27 students respectively in the two classes. 
Six subjects did not complete all phases of the experiments (4 were 
absent during the pretest period and 2 reported sick for the posttest) 
and were not included in the analysis of results. Interview results 
concerning subjects' entry skill levels revealed that 40 of the 52 
students were novices with no tennis playing experience. The remaining 
12 students subjectively evaluated their entry skill level as 
"intermediate".
Instrumentation
Skill Tests. The overarm serve and the ground strokes (forehand and 
backhand) components of the Gruetter Tennis Skills Test (Gruetter, 1984) 
(see Appendix B for a complete description) were used to evaluate 
student performance for the pretest and posttest. The order of testing 
was alternated with one-half of the subjects starting the pretest with
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the serve on the first day of testing and ending with the ground strokes 
on the next testing day. The other one-half did the reverse. For the 
posttest, subjects who started with the serve during the pretest now 
started with the ground strokes and vice versa. Court layout (adapted 
from Gruetter Tennis Skills Test) for the ground strokes and the serve 
component of the skill tests is provided.
Scoring of Skill Tests. Each subject served 20 times, 10 balls each 
from the deuce and advantage courts. Similarly, for the ground strokes, 
the instructor or any of the three trained assistants delivered a total 
of 20 balls (10 for forehand and 10 for backhand) to each subject with 
instructions to hit only balls he or she considered as "good balls".
Each trial of a serve or ground stroke received a score ranging from 1 to 
5 points depending on the portion of the designated court where the ball 
landed. The higher point was scored when the ball landed on a line 
dividing two target areas within the designated portion of the court.
Any trial for which the ball landed outside the designated portion of 
the court was scored as zero. Subjects' scores were recorded on skill 
evaluation sheets.
Teacher Feedback Coding Form. A modified form of the revised 
Fishman System (1978) was used for coding the instructor's (feedback) 
behavior. The system consists of two dimensions. The methodological 
dimension identifies the mode of the feedback, and the substantive 
dimension deals with the content of the feedback. The modified form of 
the revised Fishman System has six categories of teacher feedback:
Form, Direction, Time, Teacher Intent, General Referent, and the 
Specific Referent. Within each category are sub-categories. The
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sub-categories identify the codable components of each of the six 
categories of feedback. Category definitions for the system are 
presented in Table 1.
Insert Table 1 about here
Procedures
The instructor taught the two beginning tennis classes 
consecutively each day. Each class met three times per week on Mondays, 
Wednesdays, and Fridays. Each class was observed for 15 30-min 
instructional sessions. Three trained student assistants helped the 
instructor only in administering the skill tests.
Instructor Orientation. Prior to the administration of the pretest, 
the instructor was asked to teach the two tennis classes the way she 
considered best since she had taught the same class many times before. 
Information related to facilities, duration of each instructional 
session, student identification, videotaping of tennis instructional 
sessions, and dates for administering the skill tests was provided. An 
alternate instruction site was also selected, in the event of inclement 
weather. One training session was scheduled to thoroughly familiarize 
the instructor and the three student assistants with detailed directions 
for the administration of the skill tests.
Student Orientation. Prior to the administration of the pretest, 
the students were given a brief introduction to the study. After all 
questions related to the study had been answered, students signed the 
informed consents. Following this, photographs of the students were
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taken for identification purposes in subsequent coding of feedback 
behavior.
Instruction Sequence. The students received tennis instruction only 
at the stipulated times on six courts selected for the study. Additional 
courts were available to the instructor as needed. The instructor was 
notified when there were 5 tnin remaining in each lesson. All 15 
instructional sessions were videotaped and audiotaped. The subjects 
were pretested prior to the beginning of the 15 sessions on the 
forehand, backhand, and the serve, then engaged in the 15 instructional 
sessions and then were posttested.
Student Interview. Twelve students were randomly selected to be 
interviewed about the usefulness of instructor's feedback. A stimulated 
recall interview was used to determine if (a) students could identify 
major technique errors in their own performance, (b) students could 
recall the error correction information provided for them by the 
instructor and (c) whether or not the error correction information was 
perceived by the students as helpful to them on their subsequent 
practice attempts. The basis of the stimulated recall interview is the 
notion that a person may relive a previous event or situation if 
presented with cues from the event (Bloom, 1954). The videotape 
(without audio) of the students' performance was used in this setting as 
the cue. Each student was interviewed at the end of the respective 
instructional session for 10 min. All interviews were audiotaped and 
then transcribed to written documentation. The protocols were 
qualitatively analyzed according to procedures described by Goetz and 
LeCompte (1984). Categories or themes were allowed to emerge that 
described the data.
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Recurring themes were noted and responses were compared to determine 
whether themes held across all subjects (Bloom, 1954).
Instructor Interview. At the completion of the 15 instructional 
sessions and the tennis skill tests (posttest) a semi-structural 
interview was used to explore the instructor's thinking about objectives 
for teaching the beginning tennis course, provision of feedback, class 
organization and time-use. This interview was held in the teacher 
behavior laboratory and lasted 2 hours. The instructor's responses were 
audiotaped and later transcribed for further analysis. The procedures 
for the analysis were similar to those used for the student interviews 
but in this case they were designed to generate descriptive categories 
which would explain the objectives established and the procedures used 
by one expert tennis teacher.
Appropriateness of Teacher Feedback. Since a key assumption of 
this study was that the instructor would give correct feedback to the 
students during the instructional sessions, three tennis experts were 
asked to evaluate the appropriateness of the instructor's feedback.
Each expert viewed a tape representing a cross-section of feedback 
statements that the instructor provided during the 15 sessions.
Judgement ratings for each observed feedback ranged from 1 to 5, with 
feedback that was least appropriate rated 1, and most appropriate rated
5. Each evaluator rated between 30 to 45 feedback statements. A sample 
evaluation sheet is provided.
Training of Observer of Teacher Feedback. Initially the researcher 
and an expert in analyzing teacher feedback critically discussed the
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operational definitions of the behavioral categories which were selected 
or adapted from Tobey*s revised Fishman System (1978) until agreement 
was reached. Following this, they viewed a portion of a sample tape 
together and discussed the different categories and sub-categories of 
teacher feedback as they occurred. Finally both coded several portions 
of the tape and discussed and corrected any discrepancies. This 
training process continued until the researcher reached a reliability of 
.90 or above on all feedback categories and .80 or above on all feedback 
sub-categories.
Coding of Feedback. All the coding was done by the researcher.
The tapes of the 15 instructional sessions were coded for type and 
frequency of teacher feedback. For every teacher feedback observed, the 
student(s) to whom the feedback was directed was also identified.
Teacher instructions were also identified. For the purpose of data 
collection, the modified form of Tobey*s revised Fishman System (1978) 
was used. A sample coding sheet for this instrument is also presented. 
In using this instrument, the tape is stopped when a unit of feedback is 
observed. The unit is then coded as to its form, direction, time, 
intent, general referent, and specific referent.
Reliability checks were conducted on 20% of the tapes for the 15 
instructional sessions using Siedentop's (1983) method. Intracoder 
reliabilities ranging from .95 to .99 were established on all feedback 
categories. Similar reliabilities ranging from .90 to .93 were 
established on all feedback sub-categories.
Results
Since the means of the three skill tests for the 12 "intermediates"
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were significantly different from the rest of the subjects, only the 
data for the 40 beginners (12 males and 28 females) were used for 
analysis. Frequencies of occurrences of sub-categories in teacher 
feedback were summed across all the 15 instructional sessions. Means 
and standard deviations were calculated for each sub-category.
Correlated t>-tests were used to compare changes between pretest and 
posttest skill achievement scores for each of the three skill tests. 
Pearson i: was used to formulate a correlation matrix for determining 
relations among the teacher feedback sub-categories or variables and 
residualized student achievement.
Descriptive Data. A total of 867 occurrences of teacher feedback 
was recorded during the 15 instructional sessions. The means, standard 
deviations, percentage and range of occurrences of teacher feedback 
sub-categories are shown in Table 2.
Insert Table 2 about here
The form of the instructor's feedback was predominantly auditory 
(71.8%). Occurrences of auditory-visual and auditory-tactile forms of 
feedback were few (14.4% and 13.8% respectively). Feedback was 
primarily directed to a single student (96.5%) with the remaining 
feedback directed to the class. Nearly all the feedback statements were 
terminal (89.4%).
Prescriptive feedback (52.6%) occurred slightly more than 
evaluative feedback (47.4%). Feedback was more frequently directed 
toward part of the movement (42.9%) with somewhat less directed toward
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the outcome of the movement (29.5%) or the whole movement (27.6%). When 
feedback was directed toward a part of the movement, 91.2% of the time 
it was directed toward a spatial characteristic of the movements 
involved in performing the skill. Additionally, 244 occurrences (or 
28.1%) of teacher feedback had no specific referent. The general trend 
of these results parallels the one reported by Fishman and Tobey (1978).
The mean occurrence of teacher feedback (regardless of direction) 
per instructional session was 58 while feedback directed to individual 
students averaged 56. This means that a student received, on the 
average, about 1 (1.4) feedback statement each session. Twenty-nine 
occurrences of feedback were directed to the entire class resulting in 
approximately 2 teacher feedback statements per instructional session. 
The range of occurrences of teacher feedback directed to individual 
students for all the 15 instructional sessions was from 3 to 65. A 
total of 89 teacher instructions was directed to individual students 
during the 15 instructional sessions. There were additional 108 class 
instructions and 10 group instructions.
Student Interview Results. Students were asked to observe a 
portion of the videotape at a time when they were receiving feedback.
In general, the data implied that all 12 students could correctly 
identify the general error in technique being made and the feedback 
statement provided by the instructor at the time. However, the degree 
of specificity differed somewhat among students. Two error-related 
factors— a general skill technique factor and a specific skill technique 
factor— were coded from the data. Examples of general statements 
include "I was not tossing the ball very well," and "I didn't have the
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right grip". When asked to describe what the instructor told them to 
do, the students making general statements also described the feedback 
in a general way even though the actual statement made by the instructor 
was specific. An example is "She told me how to do it". In contrast, 
students who recalled specific errors described the technique in more 
detail. For example, one student's response was "I wasn't throwing the 
ball up high enough toward the right net post. I was throwing it more 
in front of me and upward". This same student (ID#54) remembered that 
the instructor's comment was "To throw my ball up toward... back". Of 
the 12 students, 10 were able to recall the error being made in some 
detail and the precise feedback statement made by the instructor.
Analysis of interviews of the 12 randomly selected students showed 
unanimous agreement that the instructor's error correction information 
was useful to them. That is, the error correction information they 
received helped in correcting their faults and helped improve their 
performance.
Instructor Interview Results. The instructor's objective for 
teaching the beginner tennis course was to introduce the game to stu­
dents as a leisure activity. Therefore her main concern was to equip 
students with the basic skills, namely: the serve, forehand, backhand,
volley, and some basic rules and strategies. Consequently, instruction 
was geared toward response outcome; that is the need to keep the ball in 
court in order to be successful in the game. Another objective that 
emerged from the instructor's responses was that she was equally con­
cerned with the mechanics or the form of the movements involved in 
performing the skill. The almost equal number of occurrences of feed-
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back which was directed toward the outcome of the movement (29.5) and 
the form or mechanics of the movement (27.6%) reflected the two instruc­
tion objectives as indicated in the instructor's responses. When asked 
what factors dictated the form and the type of feedback she provided, 
the instructor indicated that class organization, class size and the 
location of the student on any of the six tennis courts in relation to 
her own location had a lot of impact on the issue. The other important 
factor was the skill level of the student. The lowly skilled students 
received more feedback than the highly skilled from the instructor. On 
the question of what the instructor did to make instruction effective, 
responses clustered into three factors. First, she put students into 
smaller groups which induced small group or partner practice. Second, 
she gave students clear goals and directions regarding what to look for 
to correct form as well as what to expect from the outcome of their 
practice attempt of the skill that was to be learned. Finally, the 
instructor provided individualized instruction by assigning tasks that 
were appropriate to the skill level of the students. The instructor 
maintained that this study did not change her teaching style although 
she admitted that she stayed on form of the movement a little longer 
than usual.
Appropriateness of Teacher Feedback Results. Results of the 
analysis revealed that the first evaluator rated 27 of 34 (or 79%) 
feedback statements from appropriate to more appropriate. The second 
and third evaluators rated 33 of 43 (or 77%) and 35 of 38 (or 92%) 
feedback statements respectively from appropriate to most appropriate. 
Thus, over 75% of the feedback statements received ratings ranging from
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appropriate to most appropriate feedback from each evaluator.
Skill Test Results. Comparison of pretest and posttest skill 
achievement scores showed significant improvements for all the three 
tests. Mean gain scores of 4.40 (SD = 1.05) was significant, £  < .01 
for the forehand stroke. Mean gain score of 3.88 (SD = .67) and 10.63 
(SD = 1.79) were significant, £  < .001, for the backhand stroke and the 
serve, respectively. Residual scores ranged from -.9 to 2.6 on the 
forehand skill test and from -1.3 to 2.5 on the backhand skill test.
For the serve test, residual scores ranged from -1.3 to 3.3. Mean 
residual score for each of the three skill tests was less than -.1. 
Descriptive statistics for the tennis skills test are presented in Table
3.
Insert Table 3 about here
Relationship of Teacher Feedback and Performance Improvement. 
Correlations of teacher feedback variables with the various measures of 
change in achievement are presented in Table 4. Although significant 
improvements on all the three skills tests did occur, correlations among 
teacher feedback variables and residual gain and raw gain scores were 
very low (only 9 of 48 were significant). This meant that achievement 
gains and teacher feedback were not related. The relation between 
teacher feedback and posttest scores were negative and mostly 
significant. This only reflects that the instructor recognized more 
poorly skilled students and gave them more feedback.
Insert Table 4 about here
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In order to obtain better insight into the lack of relation between 
teacher feedback and achievement gains, data for the 3 best and the 3 
worst male and female subjects were pulled out for closer examination. 
The data in Table 5 revealed that between the best beginner female and 
male performance groups, the females received more feedback statements 
than the males on each of the three skills. The results of the worst 
female and male beginners followed the same pattern except for the 
backhand skill where the result pattern changed. The data further 
revealed that skill achievement scores of the 3 best beginner males were 
superior to those of the 3 best beginner females for the forehand and 
the serve tests but similar for the backhand test. This pattern of 
results reoccurred for the performers in the worst category as well. 
Taken together, the data from Table 5 seem to support the overall 
findings. That is, the quantity of feedback does not relate to skill 
achievement.
Insert Table 5 about here
Similar trends regarding no relation between teacher feedback and 
skill achievement gains emerged when the data for the 40 beginners were 
further examined on the basis of gender. The descriptive statistics are 
presented in Table 6.
Insert Table 6 about here
ANOVA results also showed that performance scores of male students
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on the forehand and backhand pretest skills were significantly 
different, I[s(l,38) = 4.66 and 7.78, £ <  .05 respectively, from the 
scores of the female students. Additionally, the male students’ mean 
score on the serve was superior to that of the female students. For the 
posttest, the male students performed significantly better, F(l,38) = 
6.68, £  < .05 than the female students on the forehand. The male 
students also outperformed the female students on the serve. The only 
skill on which the female students barely outperformed their male 
counterparts was the backhand. These results support the point made 
earlier regarding no relation between the quantity of teacher feedback 
and skill achievement. This finding is further supported by the 
descriptive statistics presented in Table 7.
Insert Table 7 about here
Discussion
The purpose of this study was to assess the impact of teacher 
feedback on student achievement in learning selected tennis skills as 
they are taught in an actual class setting. By all indications the 
tennis instructor was an expert (with over 8 years of successful 
teaching and coaching experience). She could identify the poorly 
skilled from the highly skilled student and did provide over 75% of 
appropriate feedback information throughout the 15 instructional 
sessions. The data from this study show that significant learning did 
occur from the pretest to posttest. Interestingly however, there was no 
relation between achievement gain and teacher feedback. It seems likely 
that
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teacher feedback is more related to the quality of movement which the 
present study did not measure, than to achievement gain.
An important issue that this study raises is whether teacher 
feedback or knowledge of performance (KP) in teacher behavior research 
does work like KR at all. In a typical laboratory paradigm, provision 
of KR is scheduled at a specific point and time during the practice of a 
novel skill. This means KR is provided to the subject regardless of the 
response outcome in the previous practice attempt(s). In contrast, the 
provision of teacher feedback operates rather differently in 
instructional settings. That is, in instructional settings teacher 
feedback is adapted to the behavior or the performance of the particular 
student. On the one hand, the instructor gives corrective feedback 
information to the student if the practice attempt of the skill being 
learned is not correctly performed. On the other hand, the instructor 
may not provide any feedback at all if the student successfully performs 
the skill. Or the instructor may provide a positive value statement 
rather than corrective feedback information or both. In these instances 
however, the quality and frequency of teacher feedback are subject to 
the behavior of the learner during practice. From this perspective it 
is unlikely to find any meaningful relation between teacher feedback and 
skill improvement in typical motor skill instructional setting.
Evidence of no relation between teacher feedback and achievement 
gain is provided by the data of the best and worst beginner females and 
males. The data indicate that the best and the worst beginner males had 
skill achievement gain scores, which (except for the serve) were 
superior to those of their female counterparts even though the latter
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received by far, greater amount of feedback in each of the 
sub-categories. This result clearly emphasizes the view that the 
quantity of feedback may not be related to achievement gain in the 
learning of sport skills.
The data in Tables 5 to 7 all indicated that the male students 
generally performed better than the female students. Although the cause 
might be related to gender differences, there was no solid evidence to 
indicate so. Moreover, an interplay of several extraneous factors such 
as motivation, expectation, and additional practice outside the 
instructional sessions could have influenced student achievement during 
the 10-week study period.
The serve is a combination of many separate movements. As such, it 
is usually broken down into sub-units for instruction purposes. The 
results of this approach is undoubtedly that it leads to more feedback 
statements directed toward part or a unit of movement in tennis 
instruction. Also, the specific error correction information the 
instructor provided was frequently directed toward a spatial 
characteristic of the movements involved in performing the skill.
Analysis of the pretest and posttest scores for the three skills 
showed considerable improvement. There was 65% skill improvement for 
the backhand. The forehand and the serve registered 54.3% and 66.7% 
improvement respectively.
The results regarding teacher feedback patterns were generally 
consistent with those reported by the Fishman and Tobey (1978) and 
confirmed the finding regarding both the direction and the specific 
referent of teacher feedback in sport skill instruction. Specifically,
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teacher feedback was frequently directed toward a single student 
(96.5%). Also, in most cases the specific referent was directed toward 
the spatial characteristics of the movement (91.2%) rather than the 
force or the rate of the movement. According to Fishman and Tobey
(1978), the reason for this may be that spatial characteristics are more 
visible than force or rate characteristics and therefore easier for 
teachers and coaches to analyze and correct.
Summary feedback may have great potential in laboratory-based skill 
learning. The trial-and-error type of practice condition that summary 
feedback induces, is considered as important and beneficial in skill 
learning. However, the descriptive data results of the present study 
reflect rather infrequent occurrences of summary feedback (2.6%) in 
instructional settings which might be due to practical limitations. In 
view of the relatively large number of students in both classes, it 
would have been much too time-consuming for the instructor to observe 
three to five practice trials of a particular tennis skill before 
informing the student what should be done to correct performance errors.
One area in which the results of this study differed from those of 
the Fishamn and Tobey (1978) study was the general referent of feedback. 
Fishman and Tobey (1978) reported that the general referent of feedback 
was mainly directed toward the whole movement (59.8%), with a 
significant amount toward part of the movement (34.7%) and limited 
feedback toward the outcome of the movement (5.7%). The results of this 
investigation indicated that the general referent of feedback was mainly 
directed toward part of the movement (42.9%). There was not much 
difference between the frequency of feedback toward the whole movement
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(27.6%) and feedback toward the outcome of the movement (29.5%). The 
skills (forehand, backhand, and the serve) selected for this study are 
relatively complex and necessitate breaking them down into sub-skills in 
the initial stages of learning. This resulted in frequent occurrences 
of feedback directed toward part of the movement.
A total of 244 occurrences of feedback had no specific referent. 
However, it should be noted that a substantial number of these 
occurrences of feedback with no specific referent were positive. Thus, 
although feedback statements such as "There you go!" or "Good job, Tim" 
lacked instructional specificity, the instructor might have used them to 
motivate the students or reinforce correct movements.
The study found no relation between teacher feedback and student 
achievement gain for the three tennis skills investigated. Unlike KR in 
typical laboratory studies, in teacher behavior research knowledge of 
performance (the equivalent of KR) operates differently. That is, in 
actual instructional setting, provision of feedback is not scheduled but 
adapted to the behavior of the learner. Future studies should measure
the quality of movement as well.
In motor behavior research, KR is considered as critical in the 
learning of motor skills. Similarly, in teacher behavior research, 
teacher feedback is regarded as a hallmark of teacher effectiveness.
The finding of this study is therefore problematic for current 
understanding for both motor learning and teacher feedback research. 
Perhaps the influence of verbal instructions and modeling on motor skill 
learning is underrated. A critical reappraisal of the role of both KR
and teacher feedback in motor skill learning is warranted.
T e a c h e r Feedback
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Table 1
System Categories, Sub-categories and Definitions
The Methodological Dimension
1. Form: The category identifying the way feedback is provided.
a) Auditory feedback: feedback provided orally.
b) Auditory-visual feedback: feedback provided orally and by 
teacher demonstration such as teacher describing how the correct 
movement should be done and demonstrating it to the student.
c) Auditory-tactile feedback: feedback provided orally and by 
manual assistance such as instructor describing the forehand grip 
and at the same time manually assisting the student with the 
correct grip.
2. Direction: The category identifying to whom feedback is provided.
a) A single student: feedback directed to only one student.
b) A group of students: feedback directed to more than one student
but less than all students in the class.
c) All students in the class: feedback directed to the entire 
class.
3. Time: The category identifying when feedback is provided.
a) Concurrent feedback: feedback provided during the performance of
a motor skill.
b) Terminal feedback: feedback provided some time after the
performance of a motor skill.
c) Delayed feedback: feedback provided after the performance of a
motor skill and after the student has actively engaged in one or 
more intervening motor skill activities.
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Table 1 con't.
d) Summary feedback: feedback provided after observing any number
of practice trials of a motor skill.
The Substantive Dimension
4. Teacher Intent: The category identifying the purpose of the
feedback.
a) Evaluative feedback: feedback intended to provide positive or 
negative appraisal of the performance of a motor skill.
b) Prescriptive feedback: feedback intended to provide instructions 
for correcting student performance errors in subsequent practice 
trial(s) of a motor skill.
5. The General Referent: The category identifying the quantity of the
movement referred to in the feedback 
statement.
a) The whole movement: feedback provided about multiple components 
in the performance of a motor skill.
b) Part of the movement: feedback provided about one component 
other than the outcome or goal of the performance of a motor 
skill.
c) Outcome or goal of the movement: feedback provided about the
result of the performance of a motor skill.
6. The Specific Referent: The category identifying the quality of the
movement referred to in the feedback 
statement.
a) Rate: feedback provided about the time or duration of the
movement involved in the performance of a motor skill.
Table 1 con't.
b) Force: feedback provided about the strength or power expended in
the performance of a motor skill.
c) Space: feedback provided about the direction, level or magnitude 
of the movement involved in the performance of a motor skill.
d) Non-specified specific referent: feedback provided without
direct reference to the rate, force, or space of the movement of 
a motor skill such as "Good job, Kate".
*Teacher instruction: information provided to one or more students that
does not depend upon any previous motor response such as instructor 
describing and/or demonstrating the execution of the tennis serve 
to students at the beginning of a tennis class.
Table 2
Teacher Feedback for 15 Instructional Sessions






Auditory 15.6 (10.3) 71.8 1 51
Auditory-Visual 3.1 ( 2.7) 14.4 0 10
Auditory-Tactile 3.0 ( 2.8) 13.8 0 12
DIRECTION
1 student 20.9 (13.5) 96.5 3 65
*Group .1 - .1 0 1
Class .7 ( .8) 3.4 1 4
TIME
Concurrent 1.6 ( 1.9) 7.2 0 8
Terminal 19.4 (12.3) 89.4 3 59
Delayed .2 ( .5) 1.0 0 2
Summary .5 ( 1.0) 2.4 0 4
INTENT
Evaluative 10.3 ( 7.7) 47.4 0 36
Prescriptive 11.4 ( 7.1) 52.6 2 29
GENERAL
REFERENT
Whole Movement 6.0 ( 5.8) 27.6 0 25
Part of Movement 9.3 ( 6.0) 42.9 2 24
Outcome of Movement 6.4 ( 4.9) 29.5 0 23
**SPECIFIC
REFERENT
Force .7 ( .9) 4.5 0 3
Rate .7 ( .9) 4.3 0 4
Space 14.2 ( 9.4) 91.2 2 39
*Only 1 occurrence of Teacher Feedback directed to a group of students.
**244 Occurrences of Teacher Feedback with no specific referent.
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Table 3





Forehand Pretest 8.1 (4.6)
Forehand Posttest 12.5* ( 6.5)





































* p < .05
** p < .001
Table 4
Correlation of Teacher Feedback with Measures of Performance
PRETEST POSTTEST MEAN DIFFERENCE RESIDUAL
Feedback Variable Ftf BH S FH BH S______ FH BH S FH BH S
Prescriptive -.49 -.36 -.49 -.39 -.49 -.59 -.05 -.28 -.34 -.19 .04 -.16
Part of Movement -.56* -.40* -.46* -.36* -.45* -.65* .04 -.18 -.44* -.30* .05 -.07
Evaluative -.46 -.26 -.55 -.31 -.46 -.62 .01 -.34 -.33 -.22 .04 -.11
Whole Movement -.34 -.17 -.36 -.28 -.40 -.39 -.04 -.36 -.20 .00 .08 -.10
Outcome of Movt. -.35 -.25 -.59 -.30 -.41 -.57 -.06 -.29 -.24 -.24 -.03 -.20
Force -.01 -.08 -.30* -.32* -.29 -.33* -.31* -.30* -.18 .13 -.15 -.27
Rate -.09 .01 -.09 .06 -.20 -.04 .12 -.28 .02 .01 -.06 .04
Space -.51* -.33* -.49* -.36* -.44* -.58* .00 -.25 -.33* -.19 .07 -.14
* p < .05 (N=40) N)vo
Table 5. Total Skill Achievement Scores and Feedback Frequencies of the 






Score EVA PRE WMT PMT 0MT FOR RAT SPA NSP
FOREHAND
Best 3 Beg. 
Females 44 48 4 26 29 18 26 11 1 2 31 11
Best 3 Beg. 
Males 38 79 41 15 23 16 13 9 2 2 24 10
Worst 3 Beg. 
Females 2 22 20 65 66 29 63 39 3 1 88 39
Worst 3 Beg. 
Males 18 50 32 46 51 28 43 26 3 5 66 23
BACKHAND
Best 3 Beg. 
Females 39 56 17 34 31 32 19 14 1 2 50 20
Best 3 Beg. 
Males 35 49 14 12 17 6 15 8 2 1 23 3
Worst 3 Beg. 
Females 0 14 14 29 39 27 25 16 3 3 44 18
Worst 3 Beg. 
Males 8 12 4 44 48 33 37 22 2 3 63 24
SERVE
Best 3 Beg. 
Females 87 110 23 28 33 18 27 16 1 4 39 17
Best 3 Beg. 
Males 82 155 73 13 16 8 10 10 1 1 20 7
Worst 3 Beg. 
Females 5 24 19 77 60 32 53 52 2 1 80 54
Worst 3 Beg. 
Males 19 62 43 47 53 24 42 34 4 7 61 28
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Table 6
Descriptive Statistics on the Pretest and Posttest 







Forehand Pretest* 7.1 ( 4.8) 10.4 ( 3.1)
Backhand Pretest* 5.0 ( 4.1) 8.3 ( 4.7)
Serve Pretest* 15.2 ( 9.6) 17.4 ( 9.3)
Forehand Posttest* 10.9 ( 4.8) 16.3 ( 8.5)
Backhand Posttest 10.0 ( 5.7) 9.50 ( 6.0)
Serve Posttest 24.4 (13.8) 31.4 (15.5)
* p < .05
Table 7
Mean Occurrences of Sub-Categories of Teacher Feedback











Auditory 16 (11.2) 14 ( 8.2)
Auditory-Visual 3 ( 2.8) 3 ( 2.6)
Auditory-Tactile 3 ( 3.0) 2 ( 2.3)
Concurrent 2 ( 1.7) 1 ( 2.2)
Terminal 21 (13.3) 17 ( 9.5)
Delayed 1 ( .5) 1 ( .5)
Summary 1 ( .9) 1 ( 1.0)
Evaluative 11 ( 8.3) 9 ( 6.2)
Prescriptive 12 ( 7.5) 10 ( 6.0)
Whole Movement 7 ( 5.9) 5 ( 5.2)
Part of Movement 10 ( 6.3) 8 ( 4.9)
Outcome of Movement 7 ( 5.2) 6 ( 4.3)
Force 1 ( .9) 1 ( -7)
Rate 1 ( .9) 1 ( .9)
Space 15 (10.0) 12 ( 8.0)
Non-specific 7 ( 5.5) 5 ( 3.7)
Means are rounded off.
APPENDICES
APPENDIX A 
Extended Review of Literature
Knowledge of Results and Teacher Feedback 
Research: A Review
What motor behavior researchers call "knowledge of results" (KR) 
and teacher behavior researchers call "teacher feedback" is agreed as 
important for learning motor skills. From the standpoint of motor 
learning, KR research findings can provide better understanding of 
learning and movement processes. From the perspective of teacher 
behavior, teacher feedback research findings can be directly applied to 
instructional settings in motor skill learning. Furthermore, as a key 
ingredient of teacher effectiveness, knowledge of the role and operation 
of teacher feedback coupled with how it can be manipulated to optimize
student learning is essential to the teacher or coach.
Besides the foregoing justifications, it is equally important to 
draw connective links between laboratory-based KR research and teacher 
feedback research, and their application to teaching and coaching. 
Pedagogy theorists generally agree that effective teaching involves 
successful decision making about instruction related issues. One of 
such issues relates to the provision of teacher feedback. To be able to
provide the student with appropriate error information feedback, the
teacher should have a sound foundation on which to base any decision 
about feedback. For example: How frequent should feedback be provided
to the student? Should the feedback refer to the whole or part of the 
movement? Should the feedback be evaluative or corrective? Although 
answers to these and other related ones may not be readily available, 
motor learning research on KR has the potential of providing most of the 
essential knowledge. Teacher feedback research can act as a useful link
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to the quest for such essential knowledge by validating in a field 
setting the generalizability of the laboratory-based KR research 
results. The resultant essential information can be communicated to the 
practitioner for use. The teacher or coach can then design practice 
conditions or instructional strategies that will incorporate the 
benefits of these results. Magill (1986, p. 2) justified the need for 
connective links between laboratory-based KR research and teacher 
feedback research and their application thus:
"Effective sport pedagogy methods should be based on sound 
research evidence while motor learning research should be 
directed by the need for implementing effective instructions 
to bring about optimal learning".
Defining the Term Teacher Feedback
Different definitions of teacher feedback are encountered in the 
pedagogy literature. Rink (1985) uses of the term teacher feedback 
to encompass a variety of teacher reactions to student behavior such as
teacher praise, correction, and affirmation of correct response.
According to Siedentop (1983) feedback is information generated about a 
response that is used to modify the next response. Magill (1986) used 
the term teacher/coach feedback to refer to information given to the
student by the teacher or coach following a practice attempt for a skill
being learned. From these and several other definitions it can be 
inferred that teacher feedback is essentially performance related 
information that the learner receives from an external source and uses 
to modify the next practice attempt of a skill. For the purpose of
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this review teacher feedback is defined as a teaching behavior dependent 
upon the motor response of one or more students and intended to provide 
information related to that response. (See Fishman & Tobey, 1978;
Mosston & Ashworth, 1986; Rink, 1985; and Siedentop, 1983, for more 
detailed discussions of teacher feedback).
Purpose and Organization of Review
The purpose of this review is threefold. First, to provide a 
synthesis of what we know now with regard to feedback and skill 
learning. This will be treated under two major headings, namely (1) 
laboratory-based KR research and, (2) field-based teacher feedback 
research. Second, to take a look at the commonalities and differences 
in teacher feedback and KR researchers. The two key questions to be 
discussed in this section are: (a) How have teacher feedback
researchers taken advantage of laboratory-based KR evidence? and (b)
How have KR researchers addressed teacher needs? The third and final 
purpose of this review is to provide directions for implementing 
effective teacher feedback in teaching physical education and designing 
of future research.
Laboratory-based KR Research 
The need for understanding the roles of KR and how it operates in 
motor skill learning has culminated in explosion of research activity by 
physical educators in the field of motor learning over the past two 
decades. In general, the focus of such laboratory-based research was on 
how various manipulations of KR affect performance, learning, and/or 
transfer to new but related motor tasks. Topics that were studied more 
intensively were KR functions and frequency effects, as well as pre and
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post KR delay and interval effects. Others were KR t^lals-delay 
effects, KR precision effects, and KR precision interaction with 
practice effects.
How Does KR Work?
Findings from laboratory-based studies indicate that KR is 
primarily an information variable. However, KR appears to function (in 
skill learning) in three different but related ways: as response
outcome or error correction information, reinforcement, and motivation 
(Adams, 1971; Annett & Kay, 1957; Magill, 1984; Salmoni, Schmidt, & 
Walter, 1984).
KR Guides the Learner
As response outcome information, KR provides the learner with 
useful information to aid in correcting errors. From this standpoint,
KR can best be described as serving a guidance role for the learners 
(Salmoni et al. 1984). KR serves this guidance role by directing the 
learner's attention to what to do on the next trial and leads to more 
efficient, less time-consuming acquisition practice (Magill, 1984).
While KR's guidance role is particularly essential during the early 
stages of skill acquisition, too frequent resort to it has been found to 
degrade learning. Therefore, the motor skills instructor should provide 
KR in such a way as to minimize the learner's dependency on it and yet 
optimize skill learning.
KR Motivates the Learner
As a source of motivation, KR helps the learner to monitor the 
achievement of performance goals. This information acts as an incentive 
to stimulate the learner to try harder or persist longer at a task
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(Elwell & Grindley, 1938). Briefly stated, KR "energizes" the learner 
(Schmidt, 1988, p.431), enhances concentrating attention on a task, and 
thus eliminates or reduces boredom. For this reason, goal-setting is 
often employed as an effective means of using KR as motivation (see 
Locke, Shaw, Saari & Latham, 1981 for an extensive review of the 
goal-setting literature). A growing number of studies has provided 
substantial empirical evidence in support of Locke's (1967, 1968) 
contention that setting realistic but difficult goals may result in 
higher levels of performance than setting easy goals, no goals or "do 
your best" goals (e.g., Barnett & Stanicek, (1979), Burton (1983), Hall, 
Weinberg & Jackson (1987); Locke (1968)). Inasmuch as KR can function 
in only one role in certain situations, it can also act in many ways 
simultaneously with overlapping functions. As Magill (1980, p. 221) 
rightly observed: "In many situations when KR functions as information
to direct the learner's correction, KR is also fulfilling a valuable 
motivation role...to provide information about the performance in 
relation to goal achievement". Evidence in support of the dual role 
that KR plays in motor skill acquisition was found in a study by Eghan 
(1983) using soccerball juggling task. Performance results of the study 
showed that KR as response outcome information presented to the subjects 
after each of the 48 trials, also served as an incentive. Consequently 
subjects in the quantitative goal-KR condition were motivated leading to 
significantly better performance than the other three conditions. A 
recent study by Hall, Weinberg and Jackson (1987) using a hand 
dynamometer endurance task also showed similar evidence.
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KR Reinforces Correct Behavior
KR’s final role is that of reinforcing the learner’s correct 
behavior or response. KR provides the learner with information that 
will increase the probability of the next response being correctly 
performed. The teacher of motor skills who can provide the learner with 
appropriate information that enhances the chance of a correct response 
occurring again, has definitely set the stage for student learning.
How Often Should KR Be Given?
In the KR research literature the question of how often KR should 
be given is addressed in studies concerned with absolute frequency 
versus relative frequency of KR. Absolute frequency of KR is the number 
of KR presentations received over the course of practice; relative 
frequency of KR refers to the percentage of trials on which KR is 
provided (Schmidt, 1988, p. 433). Research findings indicate that 
absolute frequency of KR enhances performance in motor skill acquisition 
(Adams, Goetz & Marshall, 1974; Newell, 1974). Increasing the relative 
frequency of KR has also been found to increase performance in 
acquisition (Bilodeau & Bilodeau, 1958a; positioning task); Ho & Shea, 
(1978; positioning task); and McGuigan, (1959b; line-drawing task). The 
effects of absolute and relative frequency of KR on learning are however 
different. Whereas absolute frequency of KR degrades learning, 
decreased relative frequency of KR (absolute frequency constant) 
increases learning (Taylor & Noble, 1962). A possible explanation for 
the negative learning effect of absolute frequency of KR might be that 
the learner relies entirely on KR rather than meaningful cues that can 
be beneficial when KR is withdrawn. On the other hand, the positive
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learning effect of decreased relative frequency of KR may be due to the 
learner's reliance on self-generated cues during practice trials. 
Consequently, when KR is withdrawn the learner relies on these 
self-generated cues to guide him or her to respond correctly.
Pre-KR-Delay Effects
The effects of pre-KR and post-KR delay on learning have been 
investigated. Pre-KR-delay is the interval of time between the 
completion of a response and the presentation of KR. The interest here 
concerns the influence of delaying the presentation of KR or engaging in 
either motor or verbal activity during this interval of time. Research 
findings of pre-KR-delay are mixed with no reliable effects on 
performance. The general conclusion is that pre-KR-delay is not a 
variable that affects performance when KR is present. Also, no reliable 
pre-KR-delay effects on learning are indicated in view of the small 
number of investigations.
Post-KR-Delay Effects
Post-KR delay (the interval of time between presentation of KR and 
the next response) effects on performance are also mixed. When . 
pre-KR-delay interval was held constant so that the post-KR interval was 
confounded with intertrial interval, Bilodeau and Bilodeau (1958b), and 
Magill (1977) found no effects on performance. In contrast, when 
post-KR-delay was confounded with pre-KR-delay, Greenspoon and Foreman 
(1956) and Gallagher and Thomas (1980; with 7-year-old subjects), found 
that post-KR-delay facilitated performance. Generally, effects of 
post-KR-delay are enhanced if pre-KR-delay is held constant.
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Pre-KR-Delay Interval
Pre-KR-delay interval refers to the amount of time that KR is 
delayed after the movement. Interpolated activities (motor or verbal) 
have been used by researchers to examine what occurs during this 
interval of time in order to better understand the learning process. 
Results of studies (Marteniuk, 1981; Shea and Upton, 1976) indicate that 
if the tasks are sufficiently demanding, interfering activities in 
pre-KR-delay will degrade performance. In the same vein, both studies 
show that interpolated activities, either verbal or motor, provided 
during the pre-KR-delay period in acquisition degrade learning. It 
should be noted, however, that not all activities interpolated in the 
pre-KR delay interval degrade learning (see Hogan and Yanowitz, 1978). 
Post-KR-Delay Interval
Post-KR-delay interval is the time between the presentation of KR 
and the production of the next response. When simple interpolated motor 
tasks have been placed in this interval, Blick and Bilodeau (1963 and 
Magill, (1973, 1977) reported no detrimental effect on performance. 
However, using rapid and more complex tasks where the interpolated 
activities also had to be learned (with KR provided), Hardy (1983) as 
well as Lee and Magill (1983) observed detrimental effects on 
acquisition performance but facilitative effect on learning.
Results of a recent study by Lee and Magill (1987) using a movement 
timing task indicated that lengthening the post-KR interval from 3 sec - 
45 sec did not facilitate learning. The data which supported their 
previous findings (Lee & Magill, 1983) revealed that interpolated 
activities, when combined with longer post-KR durations, were not
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detrimental to learning and actually improved learning in some instances 
(but see Benedetti and McCullagh, 1987). A recent study by Magill 
(1987) showed that post-KR activity and a 20-sec empty interval 
facilitate novel response transfer.
Taken together, these studies tend to indicate that contrary to the 
traditional view, activity during the post KR interval can benefit motor 
skill learning.
Trials-Delay and Summary Effects
In the trial-delay procedure one or more additional practice trials 
are inserted between a given trial and the KR that refers to it. 
Basically this technique is similar to providing a summary KR after a 
given number of trials. Salmoni et al. (1984) cite Bilodeau (1956) as 
one study that provides the most systematic relation between the amount 
of trials delay and subsequent performance. In one experiment of the 
cited study, trials delay was manipulated at 0, 1, 2, or 3 trials, 
whereas in the second experiment trials delay was set at 0, 2, and 5 
trials. Analysis of data showed that clear decrements in acquisition 
performance occurred as a function of the number of trials by which KR 
was delayed. Similar results were reported by Smith (1963) and Lavery 
(1962) when various summary techniques were used. Subjects with 
10-and-20 trial summaries had poorer performances than those with 
immediate KR conditions while KR was present in the acquisition phase. 
According to Salmoni et al. (1984) the reason for the decrements in 
acquisition performance is related to the guidance role of KR. When KR 
is delayed by a number of trials, subjects are less able to use the KR 
in relation to the memory of the trial to which the KR has referred.
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This results in less effective planning of the next response and 
consequently leads to poor performance.
Interesting results have been obtained in studies where the 
inclusion of no-KR transfer tests in the design have permitted an 
evaluation of trials-delay effects on learning. Whereas the KR-trials 
delay depressed performance in acquisition in the studies previously 
cited, it enhanced performance in transfer (Smith, 1963; Lavery, 1962; 
using a summary trials-delay procedure, and Lavery, 1964b; Lavery & 
Suddon, 1962; Suddon & Lavery, 1962; using the trials-delay technique).
A possible reason for the enhanced performance in transfer is that 
subjects are forced to process task cues more effectively in order to 
deal with the relatively infrequent information about errors.
Precision of KR
In KR literature the task of determining what error correction 
information to give the learner after the response is addressed in 
studies concerned with precision of KR. Precision of KR refers to the 
nature of the information contained in the KR statement. KR can be 
qualitative (e.g. "right" or "wrong") or quantitative (e.g., "long 5cm" 
or "slow 50 msec"). From this perspective, KR can be general or 
specific in terms of the magnitude of error in space/distance or in 
time.
To date, the question that has not been fully resolved relates to 
the effects of precision of KR on motor skill acquisition. Research 
findings are mixed. Many laboratory-based studies show no effects of KR 
precision on performance (Gill, 1975; Jensen, Picado, & Morenz, 1981; 
Newell & Kennedy, 1978; Thomas, Mitchell & Solomon, 1979). In contrast,
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other studies have reported reliable effects of precision on 
performance, using a variety of tasks. For example, Bilodeau (1953), 
with a knob-rotation task, Hunt (1961), with a tracking task, Magill and 
Wood, (1986), with rapid movement pattern, McGuigan (1956b) with 
line-drawing, and Newell and Carton (1980), with linear positioning 
task, found beneficial effects of increased precision.
When the effect of KR precision on performance is assessed during a 
no-KR transfer test, results have been mixed. Gill (1975), and Jensen 
et al. (1981) found no effect of precision on learning. Thomas et al.
(1979) found that precision increased learning only for the 4th grade 
subjects (not for Grade 2 subjects). In contrast, studies by Magill and 
Wood (1986), and Salmoni et al. (1984) tend to indicate that the most 
accurate performance in the transfer test is a function of the most 
precise KR condition provided during the acquisition phase.
KR Precision Interaction with Amount of Practice
Very few studies have addressed the question of how KR precision 
interacts with the stage of learning of the learner. Reeve and Magill 
(1981) found evidence that increasing KR precision benefits the learner 
only during the later practice trials. In this study, KR was the amount 
and direction of error for a linear positioning task. Direction of 
error was found to be more critical in the initial trials than the 
amount of error. However as practice progressed, amount of error became 
more essential. Another study by Magill and Wood (1986) involving 100 
practice trials of a more complex task found similar evidence. Evidence 
showing a transfer trial benefit to practice with more precise KR was 
also found. Results of a study by Eghan (1983) involving the use of the
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feet in a soccerball juggling task also supported the evidence of KR 
precision benefits. Performance of the quantitative KR group was 
superior to the qualitative KR group when no external goal was 
specified, and later in practice.
To summarize, there is available evidence that increased precision 
of KR leads to increased learning. However, in view of the inconsistent 
findings, more research is needed before KR precision can be confidently 
listed as a learning variable. Also, more KR precision interaction 
studies are needed to establish better understanding of what is 
meaningful KR in terms of types of tasks, individuals, and learning 
stages (Magill, 1984).
Field-based Teacher Feedback Research
The teacher's role as a potential source of additional feedback to 
the learner has provided stimulus for research in recent years. 
Typically, the investigations have focused on the relation of teacher 
feedback to student achievement in learning sport skills in actual class 
setting. A major shortcoming of these studies, however, is that the 
impact of teacher feedback on student achievement was assessed along 
with other variables related to teacher effectiveness. Possibly this 
produced confounding results. The initial work in describing teacher 
feedback patterns in physical education was done by Tobey (1974) whose 
results indicated that most teachers gave general praise and corrective 
feedback. Follow-up research by Fishman and Tobey (1978) involved a 
comprehensive descriptive analytic study on the type and frequency of 
teacher feedback used by the physical education teachers in the 
elementary, and high schools.
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To date, studies that included feedback as a process variable have 
reported equivocal results concerning the relation of teacher feedback 
to student achievement. Yerg (1980) found that for a cartwheel task, 
feedback to a single student about the total movement was positively 
related to pupil achievement; but, detailed informative feedback 
was negatively related to pupil outcome. Graham, Soares, and Harrington 
(1983) using handstand roll-over task, found no significant difference 
between the amount or type of feedback used by more effective and less 
effective teachers. Some teacher effectiveness studies have shown a 
facilitating role for teacher feedback. Pieron (1982) reported that 
students practicing (handstand roll-over) in the more effective micro 
classes received a higher proportion of teacher feedback although the 
students also spent high proportion of time in actual practice. In the 
Yerg and Twardy (1982) study involving the learning of a beginning 
balance skill, teacher feedback was found to positively influence 
student learning. De Knop (1986) reported that students' evaluation of 
the tennis teachers indicated that (besides the teachers' efficient use 
of practice time) the most important characteristic of good teaching was 
the amount of specific feedback teachers provided. Phillips and 
Carlisle's (1983) study also showed that effective teachers in a 
beginning volleyball unit gave more positive feedback than the less 
effective teachers.
One consistent finding from these limited studies is that more 
effective teachers provided a higher proportion of positive and/or 
specific feedback. However, granted that the feedback provided by the 
more effective teachers was correct, its direct impact on student
48
learning in terms of accounted variance was never assessed. Future 
teacher feedback research must address this issue.
Commonalities and Differences
The primary concern of motor learning research is to better 
understand learning and movement control processes. The pursuit of this 
goal typically occurs in laboratory-based studies with one subject at a 
time learning a novel skill and receiving KR from the experimenter or a 
computer. Sport pedagogy research, on the other hand, is directed by 
the need for effective instruction methods and strategies that can 
enhance optimal student/athlete learning. Sport pedagogy research 
occurs in a "real world" setting involving a class of students or a 
group of athletes learning sport skills under the supervision of a 
teacher or coach.
Regardless of the differing concerns and methodological approaches 
that exist between motor learning and sport pedagogy research, a major 
commonality is shared by both KR and teacher/coach feedback research. 
This commonality refers to the performance related information that both 
KR and teacher/coach feedback provide the student. For the KR 
researcher, analysis of performance related information in terms of KR 
frequency and precision in relation to the amount of practice and 
student achievement provides useful insights into the learning and 
movement control processes. Similarly, for sport pedagogy research, 
assessing the impact of type and frequency of teacher/coach feedback on 
both performance and learning provides a useful guide for designing 
effective instructional methods and strategies. For the rest of this 
section, two related issues will be addressed. First, how have teacher
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feedback researchers taken advantage of laboratory-based KR evidence? 
Second, how have KR researchers addressed teacher needs?
How Have Teacher Feedback Researchers Taken Advantage of 
Laboratory-Based KR Evidence?
A number of motor learning principles have been generated from 
laboratory-based KR research. For example, verbal information about the 
movement pattern is beneficial during the early stages of skill 
learning. But later, after a high degree of proficiency is attained, 
providing the learner with specific error information can be beneficial 
to both performance and learning. Another important principle is that 
providing error information to subjects less frequently than after every 
practice attempt is preferable to providing error information after 
every practice attempt (Magill, 1986). That is, providing error 
information less frequently to the learner facilitates better learning 
and transfer to a related novel task (Poto & Magill, 1985; Sherwood, 
1985; Winstein & Schmidt, 1985).
These KR principles are intended to direct teachers and coaches in 
making appropriate instructional decisions. However, teacher feedback 
or sport pedagogy researchers must first validate the laboratory-based 
KR results in actual class setting before teachers and coaches are 
convinced to implement these concepts. To date, hardly any teacher 
feedback study purported to validate a motor learning principle 
generated from laboratory-based KR research can be confidently cited.
In almost all the reported teacher effectiveness studies teacher 
feedback was one of several teacher behavior variables whose effects on 
student achievement were assessed. Consequently, the inconsistent
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findings related to student achievement in these studies might be due to 
confounding effects of the other teacher behavior variables with teacher 
feedback in the same design.
Taken together, it appears that teacher feedback researchers have 
least incorporated the benefits of laboratory-based KR evidence in their 
studies. Also, hardly any studies have been conducted to validate the 
laboratory-based KR results in actual class setting. Consequently, no 
useful information regarding how to implement effective teacher feedback 
can be communicated to the practitioner.
How Have KR Researchers Addressed Teacher Weeds?
Effective teaching involves successful decision making about a host 
of instruction related questions. From KR research perspective, these 
decisions relate to the teacher's ability to successfully provide the 
student the right type and amount of corrective information during motor 
skill instruction. In a typical motor skill instruction class, the 
teacher is confronted with a variety of decisions regarding the 
provision of feedback to students. Magill (1987, p. 8) portrays the 
complexity of the feedback issue for the teacher with the following 
questions: What type of feedback is appropriate at this time? If
corrective information is to be given, what errors should the student be 
told to correct? How often should this information be given to the 
student? How soon after a practice trial should feedback be given? How 
soon after feedback is given should the student begin the next practice 
attempt? Undoubtedly, successful decision making on these and other 
feedback-related issues presupposes that the teacher or coach must have 
a firm foundation of the requisite knowledge on which to base these
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decisions. KR research has provided much of the knowledge base that the 
practitioner needs. Specifically, KR research has generated motor 
learning principles that are related to instruction. These principles 
guide the practitioner in implementing effective instruction to bring 
about optimal learning.
In general, it can be stated that KR researchers have provided 
practitioners a better understanding of the role and operation of KR in 
motor skill learning. However, in order for the results of 
laboratory-based KR research to be more meaningful to the practitioner, 
they need to be generalized to a field setting. This in turn, will 
convince and encourage the teacher to incorporate the benefits of KR 
research in designing practice conditions or instructional strategies. 
Two issues regarding implementation of effective feedback in teaching 
physical education and design of future experiments are addressed in the 
final section.
Implementing Effective Teacher Feedback
Results from laboratory-based KR research support KR as an 
important variable for the learning of motor skills. The results have 
also helped to generate motor learning principles related to 
instruction. However, an issue of much practical concern that arises 
from these results relates to implementing effective teacher feedback in 
teaching physical education. Solution to this problem depends on the 
extent to which the physical education teacher can design practice 
conditions or instructional strategies that will incorporate the 
benefits of the laboratory-based KR research results.
The benefits of providing less frequent error correction
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information in motor skill learning is well documented in KR studies. 
Therefore, in designing practice conditions, the physical education 
teacher should provide students opportunity to perform several practice 
trials after error correction information has been presented. This 
provides the students opportunity for a more effortful practice 
condition. That is, students are forced to process task cues more 
effectively in order to deal with the less frequent error correction 
information.
The teacher should also take advantage of several instruction 
strategies to enhance optimal student learning. Optimal error 
correction information based on the age, development and the stage of 
learning of the student should be provided. Therefore, appropriate 
feedback information in the form of "corrective statements" and "value 
statements" are to be provided more often. Additionally, after 
providing error correction information, the teacher should allow the 
student reasonable amount of time to formulate the correct movement 
response for the next practice attempt.
Future Teacher Feedback Research
Future teacher feedback research should provide a firm foundation 
on which the teacher can successfully base instruction related decisions 
and thereby bring about optimum student learning. Unlike the past, 
future teacher feedback research efforts should be team oriented. 
Essentially, it should involve laboratory-based KR researchers and 
field-based teacher feedback researchers. In this way the instruction 
related motor learning principles generated from KR research can be 
tested for their generalizability in actual field settings by teacher
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feedback researchers. Following the necessary refinement of the 
practice conditions or the instructional strategies by the teacher 
feedback researchers, the results should be communicated to the teacher 
or coach for use. It must be noted that the teacher or coach plays a 
useful role in the refinement process by communicating his or her 
observations and suggestions back to the teacher feedback researchers.
Future teacher feedback research design must take care of several 
methodological constraints identified with previous studies. First, the 
duration of teacher feedback studies should extend over a reasonable 
length of time. Second, the effects of teacher feedback or types 
thereof, on student achievement should be studied independently of other 
teacher behavior variables. This eliminates the potential confounding 
effects of other teacher behavior variables with the teacher feedback 
variables. Third, there is a need for tested and validated instrument 
for measuring teacher feedback directed to individuals or small groups 
of students during physical education activity classes. Research 
currently in progress (Silverman, 1986) in developing teacher feedback 
instrument in addition to determining the components of variance 
associated with the various types of teacher feedback in a field setting 
is in the right direction.
Additional References
Adams, J.A. (1971). A closed-loop theory of motor learning. Journal of 
Motor Behavior, 3̂, 111-149.
Adams, J.A., Goetz, E.T., & Marshall, P.H. (1972). Response feedback 
and motor learning. Journal of Experimental Psychology, 92, 
391-397.
Annett, J., & Kay, H.C. (1957). Knowledge of results and "skilled 
performance". Occupational Psychology, 31, 69-79.
Barnett, M., & Stanicek, J.A. (1979). Effect of goal setting on
achievement in archery. Research Quarterly for Exercise and Sport, 
50, 328-332.
Benedetti, C., & McCullagh, P. (1987). Post-knowledge of results delay: 
Effects of interpolated activity on learning and performance. 
Research Quarterly for Exercise and Sport, 58, 375-381.
Bilodeau, E.A. (1953). Speed of acquiring a simple motor response as a 
function of the systematic transformation of knowledge of results. 
American Journal of Psychology, 66, 409-420.
Bilodeau, I.M. (1956). Accuracy of a simple positioning response with 
variation in the number of trials by which KR is delayed. American 
Journal of Psychology, 69, 434-437.
Bilodeau, E.A., & Bilodeau, I.M. (1958a). Variable frequency knowledge 
of results and learning of a simple skill. Journal of Experimental 
Psychology, 55, 379-383.
Bilodeau, E.A., & Bilodeau, I.M. (1958b). Variation of temporal
intervals among critical events in five studies of knowledge of 
results. Journal of Experimental Psychology, 55, 603-612.
Blick, K.A., & Bilodeau, E.A. (1963). Interpolated activity and the 
learning of a simple skill. Journal of Experimental Psychology,
65, 515-519.
Burton, D. (1983). Evaluation of goal setting training on selected 
cognitions and performance of collegiate swimmers. Unpublished 
doctoral dissertation, University of Illinois.
De Knop, P. (1986). Relationship of specified instructional teacher 
behaviors to student gain on tennis. Journal of Teaching in 
Physical Education, i>, 71-78.
Eghan, T. (1983). The interaction of knowledge of results as a response 
outcome and goal information in motor skill acquisition.
Unpublished master's thesis, Louisiana State University.
Elwell, J.L., & Grindley, G.S. (1938). The effect of knowledge of
result on learning and performance. British Journal of Psychology, 
29, 34-53.
Fishman, S., & Tobey, C. (1978). Augmented feedback. In W.G. Anderson 
and G. Barrette (Eds.), What's going on in gym: descriptive
studies of physical education classes. Motor Skills: Theory into
practice. Monograph No. 1, 51-62.
Gallagher, J.D., & Thomas, J.R. (1980). Effects of varying post-KR 
intervals upon children's motor performance. Journal of Motor 
Behavior, 12, 41-56.
Gill, D.L. (1975). Knowledge of results precision and motor skill 
acquisition. Journal of Motor Behavior, 7, 191-198.
Graham, G., Soares, P., & Harrington, W. (1983). Experienced teachers' 
effectiveness with intact classes: An ETU study. Journal of
Teaching Physical Education, (Monograph No. 2), 2_, 3-14.
Greenspoon, J., & Foreman, S. (1956). Effects of delay of knowledge of 
results on learning a motor task. Journal of Experimental 
Psychology, 51, 226-228.
Hall, H.K., Weinberg, R.S., & Jackson, A. (1983). Effects of goal
specificity, goal difficulty, and information feedback on endurance 
performance. Journal of Sport Psychology, 9_, 43-54.
Hardy, C.J. (1983). The post-knowledge of results interval: Effects on
interpolated activity on cognitive information processing.
Research Quarterly for Exercise and Sport, 54, 144-148.
Ho, L., & Shea, J.B. (1978). Effects of relative frequency of knowledge 
of results on retention of a motor skill. Perceptual and Motor 
Skills, 46, 859-866.
Hogan, J.C., & Yanowitz, B.A. (1978). The role of verbal estimates of 
movement error in ballistic skill acquisition. Journal of Motor 
Behavior, 10, 133-138.
Hunt, D.P. (1961). The effect of the precision of informational
feedback on human tracking performance. Human Factors, 4̂, 77-85.
Jensen, J.J., Picado, M.E., & Morenz, C. (1981). Effects of precision 
of knowledge of results on performance of a gross motor 
coincidence-anticipation tasks. Journal of Motor Behavior, 13, 
9-17.
57
Lavery, J.J. (1962). Retention of simple motor skills as a function of 
type of knowledge of results. Canadian Journal of Psychology, 16, 
300-311.
Lavery, J.J. (1964b). Retention of a skill following training with and 
without instructions to retain. Perceptual and Motor Skills, 18, 
275-281.
Lavery, J.J., & Sutton, F.H. (1962). Retention of simple motor skills 
as a function of the number of trials by which KR is delayed. 
Perceptual and Motor Skills, 15, 231-237.
Lee, T.D., & Magill, R.A. (1983). Activity during the post-KR interval: 
Effects on performance or learning. Research Quarterly for 
Exercise and Sport, 54, 340-345.
Lee, T.D., & Magill, R.A. (1987). Effects of duration and activity 
during the post-KR interval on motor learning. Psychological 
Research, 49, 237-242.
Locke, E.A. (1967). Motivational effects of knowledge of results: 
Knowledge of goal setting. Journal of Applied Psychology, 51, 
324-329.
Locke, E.A. (1968). Effects of knowledge of results, feedback in 
relation to standards, and goals on reaction-time performance. 
American Journal of Psychology, 81, 566-574.
Locke, E.A., Shaw, K.M., Saari, L.M., & Latham, G.P. (1981). Goal
setting and task performance: 1969-1980. Psychological Bulletin,
70, 474-485.
Magill, R.A. (1973). The post-KR interval: Time and activity effects
and the relationship of motor short-term memory theory. Journal of 
Motor Behavior, 5_, 49-56.
Magill, R.A. (1977). The processing of knowledge of results for a
serial motor task. Journal of Motor Behavior, £, 113-118.
Magill, R.A. (1980). Motor learning: concepts and applications.
Dubuque, Iowa: W.C. Brown.
Magill, R.A. (1984). Knowledge of results and skill acquisition. In Z. 
Fuchs & L. Azichkowsky (Eds.), The Psychology of Motor Behavior.
Tel Aviv: Wingate Institute Press.
Magill, R.A. (1986). Motor skills research: Linking motor learning and
sport pedagogy. In L.E. Unestahl (Ed.), Contemporary sport
psychology (pp. 1-10). Orebro, Sweden: Veje Publishing Inc.
Magill, R.A. (1987). Activity during the post-knowledge of results
interval can benefit skill learning. In O.G. Meijer, & K. Roth 
(Eds.), Complex motor behavior: The mother-action controversy,
(pp. 1-14). Amsterdam: Elsevier Science.
Magill, R.A., & Wood, C.A. (1986). Knowledge of results precision as a 
learning variable in motor skill acquisition. Research Quarterly 
for Exercise and Sport, 57, 170-173.
Marteniuk, R.G. (1981). Evidence for cognitive information processing
interference in motor learning. Unpublished manuscript, University 
of Waterloo.
McGuigan, F.J. (1959b). The effect of precision, delay, and schedule of 
knowledge of results on performance. Journal of Experimental 
Psychology, 58, 79-80.
Mosston, M., & Ashworth, S. (1986). Teaching physical education (3rd 
ed.). Columbus, Ohio: Merrill Publishing Company.
Newell, K.M. (1974). Knowledge of results and motor learning. Journal 
of Motor Behavior, 6^ 235-244.
Newell, K.M., & Carton, L.G. (1980). Developmental trends in motor
response recognition. Developmental Psychology, 16, 550-554.
Newell, K.M., & Kennedy, J.A. (1978). Knowledge of results and
children's motor learning. Developmental Psychology, 14, 531-536.
Phillips, D., & Carlisle, C. (1983). A comparison of physical education 
teachers categorized as most and least effective. Journal of
Teaching Physical Education, (Monograph No. 2), _3, 55-67.
Pieron, M. (1982). Effectiveness of teaching a psychomotor task: Study
in a micro-teaching setting. In M. Pieron & J. Cheffers (Eds.), 
Studying the teaching in physical education. Liege, Belgium: 
Association Internationale des Superieures d'Education Physique.
Poto, C.C., & Magill, R.A. (1985). Knowledge of results frequency
effects for learning an open skill (Abstract). Psychology of motor 
behavior and sport - 1985, Proceedings of the annual conference of 
the North American Society for the Psychology of Sport and Physical 
Activity, Gulf Park, Mississippi.
Reeve, T.G., & Magill, R.A. (1981). The role of the components of
knowledge of results in error correction. Research Quarterly for 
Exercise and Sport, 52, 80-85.
Rink, J.E. (1985). Teaching physical education for learning. St.
Louis: Times Mirror/Mosby College Publishing.
Salmoni, A.W., Schmidt, R.A., & Walter, C.B. (1984). Knowledge of 
results and motor learning: A review and critical reappraisal.
Psychological Bulletin, 95, 355-386.
Schmidt, R.A. (1988). Motor control and learning (2nd ed.). Champaign, 
Illinois: Human Kinetics.
Shea, J.B., & Upton, G. (1976). The effects on skill acquisition of an 
interpolated motor short-term memory task during the KR-delay 
interval. Journal of Motor Behavior, 277-281.
Sherwood, D.E. (1985). The effect of bandwidth KR on movement
consistency (Abstract). Psychology of motor behavior and sport - 
1985, Proceedings of the annual conference of the North American 
Society for the Psychology of Sport and Physical Activity, Gulf 
Park, Mississippi.
Siedentop, D. (1983). Developing teaching skills in physical education 
(2nd ed.), Palo Alto, CA: Mayfield Publishing Company.
Silverman, S. (1986). Teacher feedback to individual students in
physical education: Instrument development and relationship to
student achievement. Research in progress.
Smith, A.H. (1963). Effects of continuous and intermittent feedback on 
precision in applying pressure. Perceptual and Motor Skills, 17, 
883-889.
Suddon, F.H., & Lavery, J.J. (1962). The effect of amount of training 
on retention of a simple motor skill with 0- and 5-trial results. 
Canadian Journal of Psychology, 16, 312-317.
Taylor, A., & Noble, C.E. (1962). Acquisition and extinction phenomena 
in human trial-and-error learning under different schedules of 
reinforcing feedback. Perceptual and Motor Skills, 15, 31-44.
Thomas, J.R., Mitchell, B. , & Solomon, M.A. (1979). Precision of KR and 
motor performance: Relationship to age. Research Quarterly, 50,
687-698.
Winstein, C., & Schmidt, R.A. (1985). Effect of knowledge of
performance on the acquisition of a spatial-temporal movement 
pattern (Abstract). Psychology of motor behavior and sport - 1985, 
Proceedings of the annual conference of the North American Society 
for the Psychology of Sport and Physical Activity, Gulf Park, 
Mississippi.
Yerg, B.J. (1980). Teaching learning process factors related to pupil 
achievement on a psychomotor task. (EDRS-ED 20815-SP 017942).
Yerg, B.J., & Twardy, B. (1982). Relationship of a specified
instructional teacher behaviors to pupil gain on a motor skill 
task. In M. Pieron & J. Cheffers (Eds.), Studying the teaching in 
physical education (pp. 61-68). Liege, Belgium: AIESEP.
APPENDIX B 
The Tennis Skills Test
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Gruetter Tennis Skills Test (1984)
The reliability and validity of the Gruetter Tennis Skills Test 
(GRST) was established by a test-retest procedure and expert judgement. 
Reliability of the test instrument was established in a separate study 
by means of an intraclass correlation coefficient by analysis of 
variance (Johnson & Nelson, 1979). In the study, 33 beginning and 25 
intermediate college-age adults were tested and retested. Reliability 
coefficients were calculated twice for the beginning, intermediate, and 
combined groups, with a 10-day interval between initial and subsequent 
test administration. Overall reliability coefficients obtained ranged 
from R=.80 to R=.96.
College and university intercollegiate tennis coaches rated the 
four components of the test instruments in terms of validity for 
college-age adults, beginners and intermediates. A Ticket scale 
(excellent=5 to unacceptable=l) was used to rate each component of the 
test instrument. The scores obtained ranged from an average of 3.5 to 
4.21 with all components receiving a score of 3 or higher. The 
following skills were tested.
Ground Strokes (Forehand and Backhand)
Students positioned themselves at a point behind the center service 
stripe on the baseline. The instructor delivered a total of 20 balls to 
the students with instructions to the student to attempt to hit only the 
balls they believed were "good balls". Students had 10 attempts each on 
the forehand ground strokes, five cross court, and five down the line; 
and 10 attempts each on the backhand, five cross court, and five down 
the line (see Appendix C, Figure 1).
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Volley (Forehand and Backhand)
Serve
Students received 20 serves, serving 10 balls each from the deuce 
and advantage courts. Five services were attempted to the opponent's 
backhand and five to the opponent's forehand from each court (see 
Appendix C, Figure 2).
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Figure 1—Court layout for the ground stroke 
component of the skill test
Figure 2—Court layout for the serve 
com ponents of the skill test
APPENDIX D 
Tennis Skills Evaluation Sheet
TENNIS SKILLS EVALUATION SHEET





















CUED INTERVIEW OF 12 STUDENTS 
The following questions about the usefulness of the tennis instruc­
tor's feedback were put to each of 12 students with an identification 
number, by the researcher.
You saw yourself performing a tennis skill from the tape just played 
to you:
Ql. What were you doing incorrectly?
Q2. What did the instructor tell you to do?













I wasn't using the proper footwork necessary to get in 
front of the ball. I was behind or I wasn't moving my 
feet in time to get a good hit on the ball.
She told me to move into the ball and hit the ball in 
front of me and I was trying to hit the ball behind me, 
because my footwork was slow or improper.
Yes, because I could start to get in front of the ball and 
could get good hits in front of the ball.
As I was hitting the ball I wasn't turning sideways for 
one thing and I was throwing the ball out of my range 
instead of throwing it right down to where I could easily 
hit it as I swung the racquet.
She gave me an idea of how to throw it (the ball) into the 
right position to begin with so that I would not be 
reaching for it.
Oh yes, it changed my stroke entirely.
I wasn't standing in the right position. I wasn't holding 
the right grip for my backhand. That was all I was trying 
to improve upon.
I must correct my stance and correct my backhand and I 

















Yes it did. I was able to hit the ball better, get a 
little from that and put enough force behind the ball to 
get it right, and hit it in the right direction.
I was not tossing the ball very well.
She told me how to do it, but it was not easy.
Yea, but after a while I was doing it incorrectly again.
I didn't have the right grip for the backhand.
She told me to move my hand backwards so I will have the 
right grip.
Yes it did. I changed the grip and from then on my 
backhand was a lot better.
I was crowding myself where I couldn't hit the ball.
She made me get to the sidelines and hit a few times at a 
distance so I wouldn't be crowding myself.
Yes, it helped me know how to serve better.
I wasn't holding my left hand with ball in it on my pants' 










Hold ball in your hand and let the side of your hand 
touch against your bridges so you will always throw at 
the same position.
Right, I threw it up in the correct position and hit it on 
serve.
I wasn't throwing the ball up high enough and then 
extending my arm all the way.
To throw the ball up really high and extend your arm up 
and extend it as far up as you can and follow through with 
your racquet.
Yes, when you follow through it gives you a lot more 
momentum on your ball and really puts spin and power on 
your ball and it's really hard to determine the ball's 
trajectory or to return it. Now I found people were 
unable to return my serves as much as before. Before, 
when I didn't extend and follow through on the ball, 
people were able to return my serves but now I am finding 
that a lot of the times, on my first serve people are 
unable to return it to me.
Response 1: I wasn't turning as soon as the ball was hit to me. And I











To turn as soon as the ball was hit to me and to follow 
through on my stroke.
Yes it did. It got me into the practice of turning as 
soon as the ball was hit to me and I learned to follow 
through and hit better.
I wasn't throwing the ball up high enough toward the right 
net post. I was throwing it more in front of me and 
upwards.
To throw my ball up toward my right foot over my head and 
slightly forward a little bit and get it way up there, and 
get my racquet up and follow through leaning forward and 
coming back.
Definitely, I got the correct form down.
I was not throwing the ball high enough and I was not
keeping a good top spin.
To throw the ball a little high and when it comes back 
down to hit over the top of it.
Yes it did. I got it over the net. My serve improved






I wasn't holding my grip correctly and I wasn't throwing 
the ball to my contact point.
She taught me how to bring my hand back and the racquet so 
I can reach and make my contact point, and how to put my
trigger finder right to grip the racquet so that would
make my follow through much better.
Yes, they made me improve my serve and keep an eye on my 
grip to make sure it was right, because that slowed me 
down and had my serve in the wrong side. I kept an eye on 
my grip and I made sure I threw the ball up to my contact
point, so I improved my serve.
APPENDIX F
Transcribed Interview of Tennis Instructor
INTERVIEW WITH TENNIS INSTRUCTOR 






Hi instructor, could you give a brief account of your tennis 
experience and qualifications?
Since I was in 7th grade I played on the high school team. On 
the second stage as far as skill goes in high school I played 
college but I did not play on the college team. But I have 
been teaching tennis for roughly eight years. I am United 
Sta.tes Professional Tennis Registry (USPTR) certified since 
1982 as tennis teaching instructor. And that was on skill 
ability, teaching ability, and written knowledge of the 
game— three areas as far as USPTR goes. I have been teaching 
tennis skill classes— beginner and advanced here at LSU since 
1979.
What were your instructional objectives for the beginning 
tennis course?
Basically, to introduce them (students) to the game of tennis, 
help them to understand the mechanics of the game, where they 
could at least keep the ball over the net. Mainly my overall 
objective is that they could call somebody up on the phone and 
have a leisure on the game of tennis, how to keep score and the 
basic skills involved in the simple game of beginner tennis 
like the serve, the forehand, the backhand, the groundstroke 




and what a volley is. But basically to enable them to hit a 
forehand and backhand and serve, and then a little experience 
with how to come into the net and how to volley, and why you 
would move to the net and why you would move back—  a little 
bit of strategy too.
Throughout the instructional period, you gave the following 
forms of feedback: auditory, auditory-tactile, and audito­
ry-visual. When did you consider it appropriate to provide 
each of the three forms of feedback?
It wasn't really based on appropriateness more than anything 
else. Mainly, there were 32 students in the class and I was 
the only instructor. So a lot of the auditory feedback came as 
where I was like four courts away from that person. So a lot 
of times when I wasn't there working with them I would look up 
and around. But as a whole the instructor was spread too thin 
in both of these classes in my opinion. So I had to work 
within smaller group outside the groups, from high skilled 
players to players that had never picked up a racquet in their 
lives. So the feedback depended on the ability of the player 
and his knowledge of the game, his skill level— and that deals 
a lot with it. Then also a lot of it deals with what the 
problem is. If I felt like this problem could be handled 
auditorially then I felt like there was no need for me to get 
up to them. If they did receive the feedback then corrected it 








a little more help after I made a few comments, then I tried 
to get up to them— and that’s how I break myself up. The ones 
that were doing extremely poorly, then, those are the ones I 
went over and handled myself.
That was the auditory-tactile feedback. How about the audito­
ry-visual?
Okay, that was usually when we began whatever drill we were 
working on. As usual, the class as a whole, as I am talking 
through while I am doing it too, as well as general corrections 
too.
You also provided feedback which was positive, negative or 
neutral. What were your objectives for giving positive feed­
back?
Mainly just to coach the person to let them know what level 
and how they were performing. Sometimes they couldn't tell.
As far as execution goes they were looking at the end product 
instead of working on the form. The end product is really 
important for the beginning classes but the form sometimes 
should override the end product and let them know that they 
will be getting a hand on it. You know, later on they will be 
getting a little bit better.
How about negative feedback?
I don't believe it should be termed negative feedback in the 
first place. There were a couple of incidents when I was in a 
bad mood and I couldn't get them to move. And I did not really 






know if you are using this statement but it was ----  (name of
a student) and I can’t think of the other girl’s name. But 
they did not believe that they had to move in order to play 
the game of tennis. So I would make them put down their 
racquets and show them just to know that even to catch the 
ball they got to run over there to catch it. So to me that 
wasn't really negative, merely shaking up their foundation to 
let them realize they had to move.
Did you ever give some neutral feedback?
I probably did.... They probably gave their own self feed­
back—  "Oh I've got it now". Maybe I said "That's right". 
Sometimes I might have been neutral or I appeared to be neutral 
but in essence I was even, maybe, looking at somebody else 
whereas I was even acting like watching them in such a large 
class.
One of the key variables of teacher effectiveness is efficient 
utilization of instructional time by the teacher and the 
learner of course. What measures did you take to ensure that 
instructional time was efficiently used by the student?
One thing I tried to do was to put them in groups and have them 
work with partners. And one of my big things of beginner 
tennis especially in a class of this size if you noticed the 
way the class was even geared, I really encouraged activity as 
far as partner-help. And after a couple of weeks the partners 
were helping each other just as much as I was with them. I 
gave them cues as to what they should look for for effective
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form. I gave them cues for what to look for and what to 
expect from the outcome. I am not talking about the perfect 
strike, I am saying like "Now we are not striking high, I want 
to teach to get it this way or that way even when they were 
breaking the skills down". The partner knew what to look for 
in the form, like three major check points. So that's what we 
concentrated on. And towards the end of the class they were 
still helping each other. And I felt like real good because I 
am only one and 32 of them so it's like small group orga­
nization. They knew what the goal was that day, what we were 
working toward, and you have basically two to three themes 
that I would call during instruction for that day was. My 
objective like "today we are going to work on the forehand 
form and placement and then we switch over and work on the 
backhand and a lot of this would go as the class would go". I 
was monitoring the progression of the class. If I felt like 
they all still needed some work on it, I would go around and 
let those that were highly skilled have a little bit of harder 
objectives for what we were working on, and those that were 
lower skilled would still like check up on the handle in mini 
tennis and only be working towards contact point and follow 
through. Those highly skilled would already have backswing, so 
you could modify according to the group that they were working 
in. Or within each partner too, like one partner knew that was 
his goal and somebody else I was working with them and that was 






but a little bit more different goal. I think we were also 
lucky to have many courts so students had a lot of practice 
and made the best use of the time.
At what point in the instructional process was your feedback 
intended to emphasize form of the movement and secondly the 
correctness of the response?
This is hard to say because for me it's all on individual basis 
when I walked around and corrected faults of students. You 
know the class as a whole in the beginning we emphasize not 
necessarily form but knowledge of what you are trying to do.
The whole game of tennis is on generalizability to recognize 
what a contact point is, how far you will want to get your body 
in relation to the ball. And that's form but it has a lot to 
with the knowledge of how to get your body where it is 
supposed to be and what you are trying to do. It is not "Oh 
that felt good" but "why did that stroke feel good". So in 
the beginning I would not necessarily say totally form but 
it's more—  the relationship of the ball to the body. . It's 
like I am not going for the perfect forehand or the perfect 
backhand. So it all depends on what was wrong with that 
person; like I won't correct everything but some parts of the 
primary or the major goal that they will be working on.
It seems you stressed more on the form— how to do it, initially 
and the latter part it was sort of getting a bit more towards 
accuracy.






mastered the skill. Well it depends on what you mean by 
accuracy. I mean the ability to keep the ball in play, in 
placement, but still my class was so mixed. Some people, I 
would walk round at the very beginning and go for "okay you 
don't need the power for it but you should go through for the 
control" which I guess you could say was the important part.
But still my whole class was geared towards beginning level 
but then I would walk around. It depended on what level that 
person was. You can't necessarily say form. I guess it was 
form because I wasn't really concerned with keeping the ball 
in play. I was more concerned with how they followed through, 
but mainly to understand the mechanics.
The last question I would ask you is a bit personal. It is 
about the fact that you have been teaching this class for a 
number of years. But this one we had to videotape your class 
and your behavior. Did you feel any uneasiness or something? 
Well, I felt frustrated at the time of the set up. It kind of 
made me thirstier towards the beginning because we had problems 
with getting the set up in doing this and doing that. I might 
have been a little more frustrated but then, once we got going 
I didn't feel like I could change my teaching style. The main 
thing that was difficult was that the class sizes were so large 
and that there was no entry level as far as skill goes, LSU 
doesn't have that .
Basically it didn't change your teaching style, right?
No, well except for, we stayed on form a little longer.
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RES:
Remember I used to get them into play sooner. Yes it did, it 
changed some events.
I enjoyed working with you. Thank you.
APPENDIX G 
Appropriateness of Teacher Feedback 
Evaluation Form
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APPROPRIATENESS OF TEACHER FEEDBACK EVALUATION
The tape you are to view represents a cross-section of teacher 
behaviors that occurred during 15 tennis instructional sessions. Regard 
each segment of the tape as one teacher behavior. For the purpose of 
this evaluation, teacher behavior is categorized into a) Teacher 
Feedback, and b) Teacher Instructions.
Teacher feedback is defined as a teaching behavior dependent upon 
the motor response of one or more students and intended to provide 
information related to the acquisition or performance of a motor skill.
Teacher instructions is defined as information provided to one or 
more student that does not depend upon any previous motor response.
Based on the above definitions, you are to categorize each teacher 
behavior as teacher feedback or teacher instructions. Then indicate 
your rating for the appropriateness of each teacher feedback by circling 
only one of the number on the scale (1-5). Circle 0 if you regard the 




0 = Teacher Instructions
1 = Least Appropriate Teacher Feedback
2 = Less Appropriate Teacher Feedback
3 = Appropriate Teacher Feedback
4 = More Appropriate Teacher Feedback
5 = Most Appropriate Teacher Feedback
1 0 1 2 3 4
2 0 1 2 3 4
3 0 1 2 3 4
4 0 1 2 3 4
5 0 1 2 3 4
6 0 1 2 3 4
7 0 1 2 3 4
8 0 1 2 3 4
9 0 1 2 3 4
10 0 1 2 3 4
11 0 1 2 3 4
12 0 1 2 3 4
13 0 1 2 3 4
14 0 1 2 3 4
15 0 1 2 3 4
16 0 1 2 3 4
17 0 1 2 3 4
18 0 1 2 3 4
19 0 1 2 3 4
























0 = Teacher Instructions
1 = Least Appropriate Teacher Feedback
2 = Less Appropriate Teacher Feedback
3 = Appropriate Teacher Feedback
4 = More Appropriate Teacher Feedback
5 = Most Appropriate Teacher Feedback
21 0 2 3 4
22 0 2 3 4
23 0 2 3 4
24 0 2 3 4
25 0 2 3 4
26 0 2 3 4
27 0 2 3 4
28 0 2 3 4
29 0 2 3 4
30 0 2 3 4
31 0 2 3 4
32 0 2 3 4
33 0 2 3 4
34 0 2 3 4
35 0 2 3 4
36 0 2 3 4
37 0 2 3 4
38 0 2 3 4
39 0 2 3 4






















Coding Sheet for the adapted form of the 
Revised Fishman System
TEACHER FEEDBACK CODING SHEET
DATE
ID














Analysis of the Appropriateness of 
Teacher Feedback
Least Less Approp. More Most % Rated
Approp. Approp. Feedback Approp. Approp. Approp. or 













Forehand 1 90.03 4.66 .0373*
Error 38 734.35
Backhand 1 86.79 4.78 .0349*
Error 38 689.21
Serve 1 42.08 .46 .5008
Error 38 3461.02




Source df ss f P
Forehand 1 248.63 6.68 .0137*
Error 38 37.25
Backhand 1 2.41 .07 .7904
Error 38 1277.96
Serve 1 418.63 2.04 .1609
Error 38 7781.35
* p < .05
Table 11
Occurrences of types of teacher feedback 
and test scores for 40 beginners
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Occurrences of types of teacher feedback 
and test scores for 12 intermediates
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Tony Eghan was born on November 11, 1944 at Pedu, in the Central 
Region of Ghana. He attended elementary and middle school at Cape Coast 
Catholic Jubilee Boys' School where he later taught briefly after 
qualifying as a Certificate "A" teacher from St. Mary's Teacher Training 
College. From 1966 to July 1968 he taught general science at the Cape 
Coast Elementary Schools Science Center. He entered Winneba Specialist 
Training College in August 1968 for a 4-year Physical Education Diploma 
course. From September 1971 to July 1975, he studied for his B.S. 
degree with double specialization in soccer and track and field coaching 
at the Institute of Physical Education and Sport (IEFS) in Bucharest on 
a Romanian Olympic Committee Award.
On his return to Ghana, Tony was employed by the National Sports 
Council as a regional soccer coach. He obtained an advanced soccer 
coaching certificate in August 1976, from DHFK, Leipzig, East Germany. 
Later in the same year, he was appointed the national soccer coach in 
charge of the Black Stars. From September 1978 to August 1981 he taught 
soccer and theory of sports coaching and advised and supervised student 
teachers in the School of Physical Education at Winneba Specialist 
Training College.
In August 1981, Tony obtained a Ghana Government award to pursue a 
Master of Science degree in physical education with a specialization in 
motor behavior at Louisiana State University. He earned the M.S. degree 
in December 1983. He entered the Ph.D. program in physical education 
with the same specialization in 1984 and with a minor in psychology. He 
has been a teaching and research assistant for the School of Health,
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Physical Education, Recreation and Dance throughout his doctoral 
program. Tony plans to return to his country to work after completing 
all requirements for the doctor of philosophy degree. He is married to 
Felicia, and has two children, Angelina and Raphael.
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